Interactions between common buzzard
I examined the behavioural interactions between common buzzard Buteo buteo and goshawk Accipiter gentilis and their effects on buzzard breeding success and brood defence with a two-year field experiment using dummies and playback calls. A priori I showed through an extensive nest site analysis that there is considerable nesting habitat overlap between the two species and hence potential for interspecific competition for prime nesting habitat. Buzzards had a significantly lower breeding success when presented with a goshawk dummy compared to control broods but there was no effect of buzzard dummies on reproductive success. Buzzards failing with their breeding attempt tended to select another nest site while successful buzzards more frequently used the same nest again. Buzzard pairs were less often attacked by common crows Cor6us corone while exposed to goshawk dummies compared to buzzard dummies. The decision to desert a nest seems to be a trade-off between predation risk on the one hand and protection against crows on the other. Goshawks proved far more aggressive against an intraspecific dummy than buzzards. Buzzards adjusted their level of brood defence against both intra-and interspecific dummies according to the age of offspring but not offspring number, with an increasing brood defence level with increasing offspring age. Thus the behaviour of buzzards towards goshawks is a result of a complex system of trade-offs between predation risk, competition for prime nesting habitat and protection from crows on which brood value acts as a temporal modifier. Animal behaviour can be understood as a system of trade-offs evolved to maximise the fitness of an organism (Krebs and Davies 1993) . For each behaviour pattern costs are weighted by selection against benefits and the outcome determines how animals are likely to react when faced with behavioural decisions in the context of temporal variation in predation risk, competition, habitat and mate choice, amongst others (Hakkarainen and Korpimäki 1996 , Candolin 1998 . In sympatric species of the same ecological guild, interaction patterns vary from predator-prey relationships, interspecific competition to coexistence and mutualism (Schoener 1983 , Wiens 1989 , Bertness and Callaway 1994 . The role and relative importance of these factors in shaping species' interaction and communities has been the subject of a hot controversy (Grant and Abbott 1980 , Connell 1983 , Schoener 1983 , Simberloff 1983 , Strong et al. 1984 , Dobson and Hudson 1986 , Grant 1986 , Martin 1993 . In theory, species coexistence is determined by interspecific competition, predation and differences in population demography (Cody 1974 , Schoener 1983 , Roughgarden 1989 , Martin 1996 , whereas intraspecific competition might be a major determinant for populations near carrying capacity (Begon et al. 1996) . The view that competition is the major factor shaping species' interaction and communities has been seriously questioned (Martin 1996 , Elmberg et al. 1997 and since predation has more direct fitness effects (Hakkarainen and Korpimäki 1996) , it is considered to be of greater importance (Sih et al. 1985) . Although competition in itself has been experimentally studied (reviewed in Schoener 1983 , Sih et al. 1985 , further studies by Alatalo et al. 1985 , Gustafsson 1987 , Tö rö k and Tó th 1999) as well as predation (Sih et al. 1985 , Magnhagen 1990 , Candolin 1998 , the interplay and trade-offs have not been thoroughly investigated. Raptors are likely to have their populations influenced by an interplay between competition and predation due to their high trophic level (Schoener 1984) and are thus a good model system. Nevertheless, only one study (Hakkarainen and Korpimäki 1996) experimentally established a fitness consequence of interspecific competition and predation risk between Tengmalm's (Aegolius funereus) and Ural (Strix uralensis) owls.
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Here I report a field experiment on common buzzard (Buteo buteo) where the trade-offs between predation risk and competition on one hand and optimal nest choice and protection from egg predators on the other were investigated. Buzzard reproduction parameters were used as a currency to reveal potential trade-offs. I tested the hypothesis that predation risk would be a more important determinant of behaviour than competition. Beforehand, I investigated whether there was substantial habitat overlap and thus at least scope for interspecific competition to take place. The resource for which both species might compete is not habitat per se, but rather prime nesting habitat with few human disturbances and a variety of habitats as nearby hunting habitat which supports high prey density for both species. These habitat characteristics can have an important influence on reproduction in both buzzard and goshawk (Krü ger and Lindströ m 2001a, b) .
The common buzzard is the most numerous accipitrid species in Germany (Bezzel 1985) . In most areas, it now occurs sympatrically with the goshawk (Accipiter gentilis). Although the two species have dissimilar diets (Uttendö rfer 1952), they might compete for prime nesting habitat with minimal disturbance from humans and predation risk (Krü ger 2000) . Such prime habitat will include meadows and fields as suitable nearby hunting habitat, supporting a high density of prey for both goshawk (wood pigeon, Columba palumbus) and buzzard (field vole, Microtus ar6alis). According to earlier studies, goshawks are clearly dominant over buzzards and pose a substantial predation risk to buzzard chicks and adults (Uttendö rfer 1952 , Kostrzewa 1987 , Krü ger and Stefener 1996 . It can be estimated that predation on adult buzzards and chicks by goshawks makes up between 8 and 33% of the annual buzzard mortality rate Stefener 1996, Krü ger et al. 2001) . In contrast, buzzards have never been reported preying on goshawk chicks.
I asked whether buzzard reproductive success is affected by the presence of an intra-or interspecific rival at the nest. I also monitored the behavioural response of buzzards over the breeding period to test models predicting that brood defence varies according to age and number of offspring (Clutton-Brock 1991) , and current and future reproductive prospects (Bell and Koufopanou 1986, Candolin 1998) .
Methods

Study site
The study site is located in eastern Westphalia, Germany (approximately 52°6% N and 8°25% E). It covers an area of 300 km 2 and consists of cultivated landscape where meadows and fields are interspersed by forest patches varying in size from 0.001 to 7 km 2 . Altitude varies from 68 to 315 m above sea-level and the dominant landscape feature is the Teutoburger Wald, a low-mountain forest stretching from north-west to south-east. Forests are dominated by beech (Fagus syl6atica) and oak (Quercus robor), while Scotts pine (Pinus syl6estris) and Norway spruce (Picea abies) dominate at higher altitude and on sandy soils. The percentage of forest cover is 17%. Water occurs only in the form of small streams and artificial ponds smaller than 0.1 km 2 , no larger rivers or lakes are found. Throughout the study area, human settlements are scattered but continuous, so there is hardly any raptor nest site which is more than 500 m away from the next paved road.
Nest site analysis
During winter 1998/99 and summer of 1999, I visited each nest (n=415) in the 300 km 2 study area in Eastern Westphalia, Germany (52°N, 8°E) and took habitat measurements (Table 1) . I chose twenty variables to describe the micro habitat using a circular plot around the nest tree with a radius of 17.8 m, covering 0.1 ha. Another twenty variables were selected to describe the macro habitat using a circular plot with a radius of 500 m, covering 78.5 ha. This macro habitat plot covers ca 50% of a typical buzzard territory (Mebs 1964 , Newton 1979 , Krü ger 2000 and ca 5% of a typical goshawk territory (Ziesemer 1983 , Link 1986 ). In addition, I selected three variables to describe the intensity of competition for nesting habitat: intra-and interspecific nearest neighbour distance and the sum of all raptor territories within 2000 m of the focal nest. Most variables were measured in the field with 100 m measuring tape. Heights were measured with a Leica Disto pro laser measuring device to the nearest 0.5 m and directions with a Suunto MCA compass to the nearest ten degrees. Slopes were calculated from the inverse tangent of the two legs of the right-angled triangle measured above the slope. Measurement error for variables measured on small-scale maps was 9 25 m. Disturbance from the nearest forest track and street was measured by random visits (0.5 -1 hour duration) and counts of walkers, joggers, and cars per hour, subsequently lumped into five disturbance categories. Seasonal activities in recreation activities were tried to control by measuring disturbance levels during spring, summer and autumn only. However, since a bias could not be ruled out, I decided to use only broad disturbance categories. A permanent disturbance was defined as a constant anthropogenic habitat feature (occupied house, highly frequented street). Tree species were ranked according to foliage density and timing of foliage development during spring. To assess habitat overlap between the two species quantitatively in multiple dimensions, I calculated a niche overlap value from a multiple discriminant function, following Maurer (1982) :
where NO is the niche overlap value, d is the distance between the species means of a discriminant function and s 1 2 and s 2 2 are the respective variances for species 1 and 2 (Maurer 1982 , Finch 1989 , Bosakowski et al. 1992 ). An overlap value above 0.6 has been proposed without solid theoretical justification to indicate competitive exclusion for a species' pair, regardless of variable numbers (Zaret and Rand 1971) . In general, the higher the overlap value between two species, the less likely is long-term population coexistence. Higher values also indicate in general a higher potential for interspecific competition (MacArthur and Levins 1967 , May 1973 , Gorman 1988 .
Field experiment
The experiments were performed in 1998 and 1999. Populations of buzzard and goshawk have been monitored there since 1989. In each year, all forests were searched and existing raptor nests in the area (roughly 300 each year) were checked to determine occupancy and breeding success of buzzard, goshawk, red kite (Mil6us mil6us) and honey buzzard (Pernis api6orus). In 1998, all occupied common buzzard nests were divided into five groups. In the Control group (n= 20), only breeding success (failure/non failure), reproductive output (number of fledged juveniles per breeding pair) and brood size (number of fledged juveniles per successful breeding pair) were determined through repeated visits. I scored a breeding attempt as occupied if an individual was seen near the nest site during a 45 min visit or if signs of occupancy like droppings were recorded. In the four experimental treatments (each n= 14) the following manipulations were carried out. Goshawk: buzzard OIKOS 96:3 (2002) nests were visited every third day and presented with a stuffed adult male goshawk dummy in the vicinity (20 to 50 m away and 0 to 1.5 m above ground) and goshawk playback calls (15 -60 per minute at around 60 db) were given for 45 min (using an UHER CR 240 recorder plus an ELMO 10 Watt external speaker). Goshawk & Food: same as goshawk but additional food was provided (two laboratory mice each day :40 g or :30% of the daily food uptake of an adult). Food: only food provided as in Goshawk & Food. The supplementary food was placed near the nest on poles and observations confirmed that most mice were taken within 30 min, so that corvids had little chance to take the food. Visits: buzzard nests were visited every third day for 45 min as a control for an observer effect. Observations for all treatments were recorded being concealed and from a distance (70 to 100 m) so that birds were not heavily disturbed by the observer. The following behaviour of buzzards was recorded: alarm call interval in seconds, percentage presence of female and male in the vicinity ( B 50 m) of the nest, and the number of aggressive behaviours (alighting within 10 m over the dummy, mock [no contact with the dummy] and real charges [direct contact with the dummy]).
In 1999, the experiment had only three treatments, one being Control (n=40), the second a replicate of 1998 Goshawk (n=13) and, third a buzzard treatment (n=13), where buzzard pairs were presented with a male buzzard dummy and playback calls for 45 min every third day. Once a nest did not show any signs of occupation any more, experimental visits were stopped. Visits at the end of the breeding cycle ensured that no errors were made in classifying an experimentally manipulated nesting attempt as failed. In treatments involving playback, I used different call types (partner and alarm call in goshawk) or two different individuals (buzzard), as recommended by Kroodsma (1989) . Individual plumage variation allowed me to recognise buzzards between years to determine whether they changed nests or territories. This method has been used for buzzard species before (Glaubrecht 1981 , Melde 1983 , Janes 1984 and is considered to be reliable. In 1999, five goshawk pairs also were presented with a goshawk dummy and playback calls to compare the intraspecific reaction of the two species. For buzzard pairs, the number of agonistic encounters with common crow (Cor6us corone) was also recorded. Buzzard pairs were not selected at random but each treatment had a similar mean habitat quality (measured as territory occupancy from 1989 to 1999) to rule out habitat quality as a confounding variable (1998: F 4,71 =0.037, P =0.997 and 1999: F 2,63 =0.727, P =0.487). In addition, buzzard pairs manipulated in 1998 were not manipulated again in 1999 but served as controls, hence the big control group. In both years, visits started on the first of May during late egg incubation or early chick growth and were continued until juveniles left the nest. Nests were visited between 0600 and 2100 h, and individual nests were visited at different times of the day.
To analyse the effects of the different treatments, I used simple ANOVA, while for the analysis of behavioural data I developed a General linear model with replication in SPSS combining the Goshawk treatments in 1998 and 1999 with Goshawk & Food 1998. As a post-hoc procedure after ANOVA, I used Tukey tests. Where the assumption of homogeneity of variances was not met, I adjusted the degrees of freedom accordingly. For the aggressive behaviour analysis of the buzzard treatment, one territory was excluded in 1999 because the female performed an unusual amount of mock and real charges ( \ 25 attacks compared to a range of 0 -5).
Results
Nest site habitat overlap
Of the total 415 nests included in the analysis, buzzards used 336 different nests and goshawks 79. The discriminant function included eight variables and was highly significant (Table 2a , x 2 = 143.7, P B0.00001). Together, they classified 78.8% of nests correctly as either buzzard or goshawk (Table 2b ). Goshawk selected larger and denser forest, more variable habitat with a higher forest edge length, nested further away from the forest edge and selected nest trees with higher crown cover on steeper slopes whereas buzzard nest sites had a higher water area in the plot. The nesting habitat niche overlap value was 0.504 between buzzard and goshawk, using the species' means and variances. This value indicates that there might be potential for competition for prime nesting habitat. This is also apparent from the distribution of nest sites along the discriminant function which shows substantial overlap (Fig. 1) . To elaborate this further, I determined habitat quality (measured as the number of times occupied during the study) for all 130 buzzard breeding forest patches used between 1989 and 2001 (Fig. 2a) . The distribution is significantly skewed (Lilliefors test =0.141, df =130, PB 0.001) with many forest patches having a low quality and a few having a high quality. Comparing the quality between breeding forest patches which were also used by goshawk during the study and those only used by buzzards reveals a significant difference (Fig. 2b, F 1,128 = 16.779, PB 0.0001). Goshawks use breeding patches which have a higher quality for buzzards and decrease the number of high quality nesting habitats available for buzzards. Hence the limiting resource between the two species might be high quality nesting habitat. Two further pieces of evidence support the hypothesis that buzzards and goshawks might compete for prime nesting habitat. At least two occupied buzzard nests were taken over by goshawks early in the breeding circle during this study. In addition, there was a significantly higher probability for an abandoned goshawk nest site to become occupied by a buzzard pair over the experimental period than for an abandoned buzzard nest site (x 2 1 =4.877, P B0.05). This also indicates that goshawks use nesting habitat that buzzards would prefer, if available.
Breeding performance
In both years, the number of occupied buzzard breeding attempts declined during the first five visits in all treatments, but there was a large difference between treatments involving goshawk and others (Fig. 3) . In the Control, Visit and Buzzard treatments, 71.4 -76.9% of buzzard broods were successful, but only 30.8 -35.7% in the Goshawk treatments. There were significant differences between the five treatments in the distribution of successful and failed breeding attempts (logit analysis: x In 1999, there were again significant differences between the three treatments in the distribution of successful and failed breeding attempts (logit analysis: (Fig. 4a , F 4,70 = 4.023, P= 0.005); differences in brood size were not significant. There were significant differences between Food and both Goshawk and Goshawk & Food treatments (Tukey test, q 5,70 = 4.640, P B0.025 and q 5,70 = 4.328, P B0.05, respectively) and a trend for the comparison between Control and Goshawk (q 5,70 = 3.597, PB0.1). Differences between Control, Visits, and Food treatments were not significant. These differences in reproductive output were not caused by smaller brood size, which was equal in all treatments. Thus, a higher probability of nest failure in treatments ments was compared with the Control (Fig. 4b) . Of 18 buzzard pairs that failed under Goshawk treatment, eleven (60%) moved to other, nearby territories or disappeared completely. In contrast, five (50%) of 10 buzzard pairs that were successful under goshawk treatment used the same nest in 1999, and equal percentages of Control pairs used the same nest or moved, resulting in an overall difference between frequencies (x 2 6 = 14.89, PB 0.025).
The replicate in 1999 also showed a lower reproductive output in buzzards under the Goshawk treatment when compared with both Control and Buzzard treatments (Fig. 4c, F 2 ,63 = 6.162, P =0.004, Tukey test: Control vs goshawk q 3,63 = 4.962, PB 0.005 and buzzard vs goshawk q 3,63 = 3.566, PB 0.05). Again differences were caused by a higher nest failure probability; differences in brood size were not significant.
Behavioural patterns
To see how a buzzard pair that failed under Goshawk treatment differed from one that did not, I analysed the behaviour during the first two visits (Fig. 5 ). Successful buzzard pairs had a shorter mean call interval (Fig. 5a , t 37 = 2.021, P=0.05), higher female presence (Fig. 5c , t 47.5 = 3.634, P=0.001), higher male presence (Fig. 5d , t 27.3 = 3.566, P =0.001), and there was a trend in aggressive behaviour (Fig. 5b , t 26 = 1.803, P =0.083). Successful buzzard pairs tended to hold their ground against the goshawk dummy, whereas failing buzzard pairs often left the vicinity of the nest soon after first goshawk calls were played.
To test whether brood defence is related to offspring age and number, I compared the behavioural response of successful buzzards to goshawk or buzzard dummies and playback calls. In general, both sexes performed calling and aggressive behaviour, but males were more likely to perform mock charges. For the mean alarm call interval (Fig. 6a) , buzzards responded more strongly with increasing offspring age under both treatments (Goshawk: F 7 = 30.71, PB 0.0001 and Buzzard: F 7 = 77.69, P B0.0001), but there was also a significant difference between Goshawk and Buzzard treatment (F 1,22 = 21.17, PB 0.0001); buzzards called at a higher rate when confronted with a buzzard compared to a goshawk dummy. However, there were no differences at the end of the breeding period. In the Goshawk treatment, there was no difference between nests containing one chick compared to those containing two or three (Goshawk: F 1,12 = 0.437, P= 0.521) but in the Buzzard treatment there was a clear difference (F 1,8 = 11.732, P= 0.009); buzzards responded more if they reared only one chick.
Buzzards performed more aggressive behaviours with increasing offspring age (Fig. 6b , Goshawk: F 2.65 = 20.3, P= 0.0001, Buzzard: F 7 = 3.841, P= 0.002).
involving a dummy goshawk caused the lower mean reproductive output. To see whether buzzards changed nests or territories according to the preceding breeding success, nest site selection of the two Goshawk treat- Again, buzzard response was stronger when faced with a buzzard compared to a goshawk dummy (F 1,21 = 13.7, P= 0.0001), but this difference declined at the end of the breeding period. In both treatments, number of chicks had no effect on behaviour (Goshawk: F 1,12 = 1.036, P =0.329, Buzzard: F 1,7 =0.143, P= 0.717).
Female buzzards were present more often ( Fig. 6c) with increasing offspring age under both Goshawk (F 7 = 17.338, P= 0.001) and Buzzard treatment (F 7 = 8.876, P = 0.001) and there was a significant difference between the two treatments (F 1,22 = 7.335, P=0.013): females were present more often when confronted with a buzzard compared to a goshawk dummy. The effect of the number of chicks was not significant under either OIKOS 96:3 (2002) treatment (Goshawk: F 1, 12 =0.235, P=0.636 and Buzzard: F 1, 8 =0.321, P =0.587) . For male presence, the results were slightly different (Fig. 6d) . Male buzzards were present more often with increasing offspring age under the Goshawk treatment (F 7 =9.223, P =0.0001), but not under the Buzzard treatment (F 7 =1.344, P= 0.245). There was also no significant difference between the treatments (F 1,22 = 0.044, P= 0.836). The effect of chick number was also not significant for either treatment (Goshawk: F 1,12 =1.391, P =0.261 and Buzzard: F 1,8 =0.033, P = 0.861).
Finally, I asked the question why, given the significant negative effect of goshawks near buzzards, buzzards often nest very close to goshawks (closest distance in my study area 80 m). I compared the frequency of mock attacks by common crows under the Goshawk and Buzzard treatment in 1999 (Fig. 7a ). Buzzards were less often attacked by crows under the Goshawk compared to the Buzzard treatment (only successful broods: t 12 = 5.394, PB 0.0001). The two species also differed in response to intraspecific dummies (Fig. 7b) . Goshawks (both sexes) always attacked the goshawk dummy and made real charges (visits were stopped at the latest after 5 min because the dummy would otherwise have been destroyed), whereas only a small proportion of buzzard pairs made real attacks on intraspecific dummies (2 out of 10 pairs) and even rarer to interspecific dummies (1 out of 14 pairs).
Discussion
The goshawk as the dominant species reduced the reproductive output of the subdominant species, the buzzard. Supplementary feeding did not compensate for this effect, although other studies found increased reproductive success as a response to food supplement (Richner 1992, Wiehn and Korpimäki 1997) . As in these studies, my treatments involving supplementary feeding had the highest brood size and in the Food treatment, only one out of 14 breeding attempts failed (compared to five out of 20 in the Control). It might be that the comparatively low level of food supplement (30% of a daily adult uptake) was too low to produce a significant effect. Therefore, no firm conclusions can be drawn from the food supplement treatment.
Based on observational evidence, competition between birds of prey for breeding or hunting habitat has been suggested (Schmutz et al. 1980 , Janes 1984 , Korpimäki 1987 , Kostrzewa 1991 , Potapov 1997 . For competition to take place, particular conditions need to exist (Martin 1986 , Wiens 1989 : resources have to be limited and a superior competitor depresses the abundance of a resource for an inferior competitor. The results of the nest site analysis seem to show that competition for prime nesting habitat might exist between the two species. Competitive interactions between raptors have been reported (Schmutz et al. 1980 , Janes 1984 , Jaksic 1988 , Krü ger 1997 ; other studies also found clear habitat differences between the two species (Kostrzewa 1987 , Selås 1997 . The experimental results, however, suggest that buzzards perceive a goshawk more as a potential predator rather than competitor, since they reacted differently to an intraspecific competitor. This is in line with the hypothesis that the greater fitness cost of predation reduces the importance of interspecific competition (Sih et al. 1985) .
Whereas buzzards defend a nest site against intraspecific intruders, they show a much lower level of aggression than goshawks. In either species, both sexes perform aggressive behaviour, with the male being in general more active (an exception was one buzzard female which attacked the intraspecific dummy almost constantly). This agrees with results of experiments on brood defence in other raptor species (Wiklund and Stigh 1983 , Andersson and Wiklund 1987 , Tolonen and Korpimäki 1995 , which mostly report a more active part of the male. A possible explanation for the higher level of aggression of goshawks might be that they mainly hunt medium-sized avian prey in the study area (Krü ger and Stefener 1996) , and thus cannot tolerate an intraspecific competitor that could increase the awareness of potential prey and thus decrease hunting success. For the mainly vole-eating buzzard, this effect is negligible. Probably more important, adult goshawks take goshawk chicks from other nests (Uttendö rfer 1952, Krü ger and Stefener 1996) but buzzards rarely do so (Uttendö rfer 1952) .
The results of the experiment show that buzzards take predation risk and future reproduction prospects into account and some desert a nest site and occupy another in the next year. Buzzards failing under experimental predation risk (Goshawk treatment) were more likely to move to a different territory, a phenomenon which has been demonstrated similarly for Tengmalm's owls as well (Hakkarainen et al. 2001 ). This agrees with theoretical predictions because for a long lived, iteroparous species as the buzzard (mean breeding lifespan of females in my area 2.8 years), because parental investment in any one breeding attempt should be adjusted to future survival and reproduction prospects as well as survival prospects of offspring (Stearns 1992 , Hakkarainen and Korpimäki 1994 , 1996 , Tolonen and Korpimäki 1994 , Candolin 1998 ). In addition, nest desertion occurred very early in the breeding season which is to be expected to minimise the amount of lost investment (Stearns 1992) . Some buzzard pairs, nevertheless, defend the nest site and if they are successful, they tend to occupy the same nest site again. This might be explained by the positive effect of goshawk as protection against crows which avoid the vicinity of a goshawk nest due to predation risk (Ellenberg et al. 1984 , Wü rfels 1994 . The nearby presence of a goshawk might be beneficial because crows not only attack buzzards but are also an important egg predator. Such a positive effect of a nearby predator has also been demonstrated in waders (Norrdahl and Korpimäki 1998) . However, the effect of individual quality differences of buzzards (e.g. age and experience) cannot be ruled out. This was addressed by treatments involving additional food supply and the similar outcome in treatments without additional food supply indicates that differences between control and Goshawk treatments were not caused by different buzzard quality.
The temporal change of the buzzard response to intra-and interspecific dummies agrees with hypotheses about brood value in relation to offspring age (Clutton-Brock 1991) . Although the response level differs between intra-and interspecific dummies, because the buzzard dummy is a competitor and the goshawk a potential predator, the change over time is similar and the level also converges when juveniles are about to leave the nest. In addition to the different reproductive outputs, these results indicate that buzzards adjust their parental effort according to a cost-benefit analysis that takes predation risk, future reproduction prospects and current offspring age into account. However, the number of offspring in the nest did not have an effect on the behaviour, documented for other birds (Curio and Onnebrink 1995) , although goshawks take offspring of buzzards and other raptors (Uttendö rfer 1952, Kostrzewa 1991 , Meyburg et al. 1995 . In conclusion, this study shows that buzzards seem to adjust their level of brood defence according to a trade-off between predation risk on the one hand and protection against egg predation on the other.
